Nuclear receptor repression: regulatory mechanisms and physiological implications.
The ability to associate with corepressors and to inhibit transcription is an intrinsic property of most members of the nuclear receptor (NR) superfamily. NRs induce transcriptional repression by recruiting multiprotein corepressor complexes. Nuclear receptor corepressor (NCoR) and silencing mediator of retinoic and thyroid receptors (SMRT) are the most well characterized corepressor complexes and mediate repression for virtually all NRs. In turn, corepressor complexes repress transcription because they either contain or associate with chromatin modifying enzymes. These include histone deacetylases, histone H3K4 demethylases, histone H3K9 or H3K27 methyltransferases, and ATP-dependent chromatin remodeling factors. Two types of NR-interacting corepressors exist. Ligand-independent corepressors, like NCoR/SMRT, bind to unliganded or antagonist-bound NRs, whereas ligand-dependent corepressors (LCoRs) associate with NRs in the presence of agonist. Therefore, LCoRs may serve to attenuate NR-mediated transcriptional activation. Somewhat unexpectedly, classical coactivators may also function as "corepressors" to mediate repression by agonist-bound NRs. In this chapter, we will discuss the various modes and mechanisms of repression by NRs as well as discuss the known physiological functions of NR-mediated repression.